Supplementary Figure 1. Single-stranded 5' flap required for enhance unwinding of strand invasion intermediates. a) Helicase assays were performed as in Online Methods on WRN-E84A (0.6 nM) incubated for 15 min in 0, 50, or 100 mM NaCl with *3' Flap (lanes 1-4), *3-way 5'5nt (lanes 5-8), or *3-way asymm (lanes 9-12) substrate (0.2 nM each). Migration positions of substrates and products are denoted. Dotted vertical lines indicate where separated portions of the same gel image were spliced together. b) Stacked bar plot showing percent of individual and cumulative products (expressed relative to total substrate amount) generated for each substrate at each NaCl concentration from helicase assay in (a).
Supplementary Figure 4. GST alone does not detectably bind the 3-way junction random substrate.
EMSA performed in 100 mM NaCl with *3-way jct substrate (0.1 nM) incubated for 10 min at 4°C with GST (0-100 nM) or GST-WRN 949-1092 (0-0.8 nM) was analyzed as described in Online Methods, with addition of onesixth volume of 30% glycerol before native PAGE was run at 4°C. Migration positions of free DNA and WRN-DNA complexes are indicated. [10X], respectively) followed by WRN-E84A (0.325 nM) where indicated for 5 min at 4°C then at 37C for 15 min. DNA products were analyzed as described in Online Methods. Positions of substrate and various unwinding products are denoted. b) From protein-containing reactions depicted in (a), percentages of the primary unwinding products, 3-way junction (blue) and 2-stranded Left fork (red), were calculated with respect to total DNA signal and plotted in bar graph form. Note that WRN readily generates both unwinding products even in the presence of a 10-fold molar excess of TRF2. Within oligo names, the initial number indicates total nucleotide length while R, C, G, and S signify random sequences, C-telomeric repeats, G-telomeric repeats, and scrambled G-telomeric repeats, respectively, followed by the number of repeats (1-4X) present. Figs. 1a-f; 5b,c; S. Fig. 1a ,b 5' Flap *62-base 31-3'flap0 52-5'flap21R Fig. 1a-c,1e,1f ; 5b, 5c, S. Fig. 3a ,b 3-way jct *62-base 52-3'flap21S3.5X 52-5'flap21R
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Oligo Added to Create Telomeric 4-stranded 3-way Junction Substrate
21-C3.5X TAACCCTAACCCTAACCCTAA
Mobile 3-way Junction Oligos
83-Mobile1-C3.5X CACTGGTGACCTGTGCAGAGGCGGAAGGCCTTAACCCTAACCCTAACCCTAAGCTAGCCTGAGTCGGACTTGAGGTCCAAGTG
83-Mobile2-C3.5X CACTGACTCCAGGAACTGGAGGATGCCTAGGTAACCCTAACCCTAACCCTAATGGCCAGCTGCCGTCCAGACTCAGAGGAGTG
83-Mobile3-G3.5X CACTCCTCTGAGTCTGGACGGCAGCTGGCCATTAGGGTTAGGGTTAGGGTTAAGGCCTTCCGCCTCTGCACAGGTCACCAGTG
83-Mobile4-G3.5X CACTTGGACCTCAAGTCCGACTCAGGCTAGCTTAGGGTTAGGGTTAGGGTTACCTAGGCATCCTCCAGTTCCTGGAGTCAGTG
Positive Control for Detection of G-Quadruplex Structure by DMS Assay
22-G4X AGGGTTAGGGTTAGGGTTAGGG
Supplementary
Figs. 1a-h; 2d-g; 3c-f; 5b-e; S. Figure 5 only, oligo 21-C3.5X was annealed to 3-way 5'G3.5X substrate to create *4-strand 3-way 5'G3.5X substrate.
